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ABSTRACT

Background: Tibial nerve in the distal part of the leg branches into the calcaneal branch, medial plantar nerve
and lateral plantat nerve.These branches inervate calcaneal,the medial plantar and the lateral plantar areas of
the foot, respectively and carry sensory information from these areas. Tibial nerve and its branches show
variation in branching pattern, and level of bifurcation. Detail knowledge of the anatomical variation of tibial
nerve and its branches is essential for diagnosis and therapy tarsal tunnel syndrome, fractures requiring
external nailing and nerve blocks.

Materials and Methods: Tibial nerve and its branches in the tarsal tunnel were dissected and studied in twenty
adult cadavers. Bifurcation levels of tibial nerve in relation to the Medio-malleolar-calcaneal axis were noted.
The ramification pattern of medial calcaneal nerve was observed and studied.

Results: In the present study tibial nerve bifurcation occurred within the tunnel in 100% cases. According to the
level of bifurcation, 85% cases was type |, 10% cases was type Il and 5%cases was type Ill. Medial calcaneal
branches showed variations in number and origin, one medial calcaneal nerve was observed in 50% case , two
in 20% cases and three in 10% of cases. The medial calcaneal nerve originated from the tibial nerve in85% cases.

Conclusion: The knowledge of these variations may help in diagnosis and therapy of tarsal tunnel syndrome and
prevent damage to the structures in the tarsal tunnel during various surgical procedures in the tarsal region.
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also transmits the tendon of tibialis posterior,
flexor hallucis longus , flexor digitorum longus

INTRODUCTION

The tibial nerve is the larger branch of the
sciatic nerve. In the leg the tibial nerve descends
with posterior tibial vessels and lies in a
fibro-osseous tunnel called tarsal tunnel. The
tunnel is bounded by the flexor retinaculum
medially, the posterior aspect of talus and
calcaneum laterally, and the medial malleolus
anteriorly. The tibial nerve divides into medial
and lateral planter nerves under the flexor
retinaculum[1]. The tarsal tunnel or porta pedis
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and posterior tibial vessels . The nerve, blood
vessels and the tendons lie in separate
compartments deep to the flexor retinaculum
[2,3]. Medial calcaneal nerves arise at the
ankle, pierce the flexor retinaculum, and supply
the posterior and lower surface of the heel.
Compression of tibial nerve due to compromise
of space in the tarsal tunnel can lead to tarsal
tunnel syndrome [4]. A thorough knowledge of
anatomical variations of tibial nerve and its
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branches in the tarsal tunnel is essential for
diagnosis and treatment of tarsal tunnel
syndrome and various other surgical procedures
in the medial tarsal region. The present work
was undertaken to study the tibial nerve
bifurcation and branching patterns of calcaneal
branches.

MATERIALS AND METHODS

Twenty lower limbs of adult cadavers were
dissected and studied. These embalmed
cadavers were given for dissection to the
undergraduate medical students in the
department of anatomy. The osseo-fibrous
compartment deep to the flexor retinaculumwas
dissected and contents were exposed. The point
of bifurcation of tibial nerve, number and origin
of the medial calcaneal branches were noted.
Medio-malleolar-calcaneal axis was used as
grid to note the point of bifurcation of the tibial
nerve. Medio-malleolar-calcaneal axis extended
from the tip of medial malleolus to the medial
tubercle of calcaneus. The tarsal tunnel was
defined by extending two centimeters proximal
and distal to the axis [5].

Fig. 1: right limb; tibial nerve (TN) bifurcation , Medial
plantar nerve (MPN), Lateral plantar nerve (LPN) and
Medial calcaneal nerves (MCN) and Medial malleolus
(MM).

RESULTS AND DISCUSSION

In the present study it was observed that the
flexor retinaculum was not clearly demarcated
at its superior and inferior borders [6,7]. There
was also no clear demarcation between the
borders of flexor retinaculum and the deep
fascia of the leg [7,1]. A distinct flattening of
the tibial nerve was observed at its bifurcation
in 55% of specimens and this could be due to
nerve compression by adjacent structures [7].
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The tibial nerve bifurcation occurred within the
tarsal tunnel (within 2cm of medio- malleolar-
calcaneal axis) in all the 20 limbs (100%)
[6-11]. In 85 % of cases Tibial nerve bifurcation
was noted proximal to the medio- malleolar-
calcaneal axis (type 1), 10% at the axis(type II)
and in 5% cases bifurcation of tibial nerve was
noted distal to the axis (type Ill) Similar obser-
vation was noted by other authors [7,11]. One
medial calcaneal nerve was observed in 50%
cases, two medial calcaneal nerve in30% cases,
and three medial calcaneal nerve in 20% cases
[6,7,9]. The medial calcaneal nerve arising from
the tibial nerve was in 85%cases and 25%
originated from tibial and lateral planter nerve
[6].

The knowledge of bifurcation level of the tibial
nerve is essential for diagnosis and treatment
of tarsal tunnel syndrome, performance of tibial
nerve block, external nailing of the tarsal bones
and various surgical procedures [11]. The distal
tibial nerve and its branches is of special
interest for functional electrical stimulation such
as the correction of foot drop and for standing
and walking of spinal cord injured patients [12].

CONCLUSION

In the present anatomical study tibial
bifurcation occurred within the tarsal tunnel. In
most cases the terminal part of the tibial nerve
showed flattening. Medial calcaneal nerve
showed variations in number and origin.
Awareness of these variations observed in the
medial tarsal region is important for clinicians.
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